Introduction
Research has the potential not only to yield tremendous benefits, but also to inflict significant harms. Consider the example of genetic research on the relationship between schizophrenia and substance abuse. Such research may be undertaken with the legitimate goals of better understanding pathophysiology and comorbidity, seeking new modes of treatment, identifying causative environmental factors, and identifying high-risk individuals who might benefit from preventive interventions [1] . However, such research also generates concerns such as possible insurance or employment discrimination if confidentiality is breached; concerns about negative psychological consequences of learning of a genetic risk; and questions regarding the appropriateness of sharing information pertinent to biological relatives [2-4,5 ,6]. Complicating the resolution of these ethical issues, the field of psychiatric genetics is 'haunted by memories of the eugenics movement of the early 1900s, which targeted psychiatric patients and others considered ''genetically inferior'' for forced sterilization and death [[2], p. 322].' When abuse by researchers occurs in a community, mistrust may occur and people may be less willing to participate in research or even to seek help from the healthcare community, possibly exacerbating health disparities [7] .
Although we may tend to think of individuals as those who are harmed or benefited by research endeavors, communities may feel that they too are directly affected for better or for worse when researchers study their members. In particular, they may be highly susceptible to stigmatization [8 ] . For example, the term 'scarlet genes' has been coined to refer to the stigmatization of groups when popular media report on genetic predispositions to alcoholism or drug abuse within minority populations [9] . whom have played some role in CEnR in the areas of mental health or drug addiction research.
The panel strongly endorses the idea that CEnR is an essential and beneficial component of human research; however, CEnR is not easy. To that point, we have added 'caveat' sections to raise awareness of some of the more significant challenges that arise in CEnR. Table 1 uses the example of genetic research on comorbid schizophrenia and substance abuse to illustrate the application of concepts found throughout the paper.
What is community-engaged research?
CEnR is research that provides communities with a voice and role in the research process beyond providing access to research participants [10] [11] [12] . Clearly, this can be done to greater or lesser degrees. The forms of engagement may range from studying the views of community members regarding research protocols [13, 14 ] to incorporating community members as coinvestigators [11,14 , 15,16 ] . 
Key points
Community-engaged research (CEnR) can take many forms, including reviewing studies on community attitudes, forming a community advisory board, hiring a community member as coinvestigator, and conducting the study in collaboration with a local service agency. CEnR can be challenging and requires resources, but it can enhance the quality of science, demonstrate respect toward individuals and communities, and rebuild or establish trust within a community. Some form of CEnR is feasible and appropriate for nearly all studies involving human participants. This point is more easily recognized when one ceases to identify CEnR with community-based participatory research and other models that may be inappropriate for a given study. Table 1 Illustrations of key concepts in genetic research
Paper section Illustration
What is community engagement in research?
Dr Spencer is studying the genetic component to schizophrenia and whether its expression is related to substance use. As she begins designing her study, she consults some recently published articles on participant attitudes toward and knowledge of genetic screening [17] [18] [19] and discovers some concerns she had not considered, including the fact that most participants exaggerate the genetic component and heritability of major mental disorders. She establishes a community advisory board consisting of a few patients, a few family members, and the director of a local peer support group that serves mental health consumers. They will provide input on the study design, including the protections offered to participants. Moreover, in an attempt to build trust with the community, she employs an individual with schizophrenia to serve as a recruiter, who will also administer some surveys to peers. Why is community engagement important?
Given the results of her literature review, Dr Spencer decided to include a brief educational intervention during the enrollment process of her study. Many participants expressed surprise at the facts shared and some expressed gratitude for the information. Her advisory committee recommended that she hire a mental health consumer to assist with recruitment at the local peer-support center. After interviewing several candidates, she hired Mr Jones, who was provided with human participants protection training that was tailored to community members and focused on confidentiality protection. Mr Jones helped Dr Spencer to meet her enrollment goals a month earlier than planned after he convinced her to increase the payment for participant time by $10 per visit. He told her participants at his center view payments as a sign of respect and being valued, not as manipulation. Dr Spencer was also surprised to learn through Mr Jones that most participants wanted their data to be confidential but identifiable so they could be contacted in the future if the research yielded any information that could be useful to improving their own health. She could not accommodate this request in the current study, but decided to pursue this possibility in future research. What are characteristics of successful community engagement?
Dr Spencer's advisory committee encouraged her to spend some 'observership time' with Mr Jones at the peer-support center and to conduct a focus group with regulars to ensure that she was taking cues from the larger group and not just one member (Mr. Jones). They also encouraged her to work harder to retain participants in her study; she found that many participants missed meetings, particularly if they were actively using drugs. The advisory committee shared with her strategies for finding participants. After obtaining IRB approval for a protocol modification, Dr Spencer was able to implement new contact procedures with participants, and her retention rate increased by 25%. Additionally, Dr Spencer began holding her quarterly community advisory board meetings in different locations affiliated with members to indicate that she was concerned about their convenience and that she viewed them as team members. These various acts made it easier for participants to accept that she had their best interests in mind, even though the study would have no immediate therapeutic value for them. During the exit interviews, she also asked participants for permission to contact them for future studies. IRB, Institutional Review Board.
(IECs) include at least one member who is a nonscientist and unaffiliated with the institution [20, 47] . The various forms of CEnR provide ways of ensuring that a key stakeholder group is represented in the research enterprise as more than just a subject pool. In determining the degree to which communities are involved, key questions include the following:
(1) How many individuals from the community are provided with a voice (e.g., one representative, a small group of gatekeepers, or a random sample)? (2) Do community members have authority to advise on the research protocol or to make key decisions regarding the research protocol? (3) Are community members elevated to the level of coinvestigators? Do they share resources and play an investigative role in the conduct research? Do they participate in data interpretation and dissemination?
Community engagement in mental health research may involve interaction with individuals from any of the following groups: people with mental health disorders; people who are recovering; family members or caregivers; people at risk; clinicians, healthcare providers, service agencies, and insurers; government or industry funding representatives; and advocates. CEnR also involves members of communities who are affected by mental disorders, including employers, educators, prisoners, students, and minority members within any of these groups. CEnR may vary radically depending on whether, for example, mental health consumers are approached by researchers or, rather, initiate a research study them-selves, with or without the collaboration of an academic center [45] .
Different kinds and degrees of engagement may depend on how well certain values are embraced, how educated the researchers are regarding community engagement (techniques and benefits), time and financial resources, and also on the type of science (e.g., how much 'scientific flexibility' they have) and the funding source, which may mandate CEnR or make it more difficult. Figure 1 provides a hierarchy of forms of CEnR with the baseline representing forms that are minimally burdensome and should be integrated into most human participant research. Surveys, interviews, and focus groups can provide community members with the opportunity to express values, concerns, and knowledge. This approach may ensure that more than one individual's views are represented
Community Advisory Boards [44]
Advisors may meet regularly with the research team to shape the study's aims and design, the interpretation of results, and the dissemination of findings Community Review Boards [45] Community review boards may serve all of the roles of an advisory board, but additionally hold some decision-making authority -e.g., they could reject key aspects of a protocol -and may serve as gatekeepers Clinical Trial Networks (CTN) -Institution/Agency Partnership CTNs require collaboration between research institutions and community agencies. The community agency receives a portion of the research budget and serves as a primary recruiting and research site. Agency normally provides a coinvestigator Hiring community members as part of research team (e.g., interviewers or recruiters) [30, 44] In participatory research, boundaries between participant and researcher communities may break down. A community member may be trained to serve as part of the research team, e.g., as a recruiter or interviewer
Community-conducted research [10, 44, 46, 48] Communities may decide to initiate a research project that they have conceived. Whether in partnership with seasoned researchers or not, communities may obtain the funding and design and implement studies IEC, Institutional Ethics Committee; IRB, Institutional Review Board. 
Caveats
For a group to constitute a community, it must possess structure and leadership. In some cases, a clear community exists prior to a research study; in other cases, researchers must collaborate with group members to establish a community structure [49 ] . The boundaries of communities are not always well defined and communities may range from fairly homogeneous to heterogeneous. Not all community members may wish to engage with researchers, and resources may limit the number of community members who can be engaged. The interests of the larger community may not always be congruent with the best interests or research goals of vulnerable groups within the community who will be recruited to participate in the research [50] . Thus, one never fully engages a community.
Rather, community engagement is an ideal that may be more or less embodied by a study.
Why is community engagement important?
Researchers inevitably affect the communities they study and frequently leave a lasting impression: positive or negative. So-called 'helicopter' projects, in which researchers fly in and quickly fly out with data, may leave the impression that communities are simply used rather than valued. Research that does not address the knowledge or health priorities of communities may contribute to research fatigue and an unwillingness to participate in research [51, 52] .
Engaging communities in appropriate ways is a form of showing respect for community members as persons. It provides a voice to individuals who are often disenfranchised [16 ] . The American Psychological Association has asserted that community engagement is a requirement of any ethical research with minority communities [53] .
CEnR may also provide significant benefits to community members. Our researcher panelists believe that CEnR improves T3 or curbside translation of the results of health research. To the extent that decreasing health disparities is a health priority [54] , we should increase CEnR efforts toward cultural competence, the recruitment of minorities, and the dissemination of health information among minority communities. CEnR may also provide significant peripheral benefits to community members. For example, mental health service users have reported that participatory research offered them opportunities to gain knowledge and to share their unique perspectives, increased their self-esteem, provided them with an opportunity for employment, and gave them a chance to give back to society and help others [45] .
CEnR may also improve the quality of science insofar as it may assist researchers in recruitment and retention [49 ,55,56] . The Framingham Heart study would not have been nearly as successful without intense engagement of the local community, including efforts to adapt the study in response to community concerns [57] . CEnR may additionally contribute to the recruitment of participants who are genuinely representative of the larger community. Given that 6.7% of the population suffers from depression [58] and 3.8% from substance abuse disorders at any given time [58] (with a life-long prevalence of 16.2% [59] and 14.6% [60] , respectively), a study that wishes to have a truly representative sample should refrain from excluding individuals with such diagnoses; in fact, extra efforts should be made to include them [61] . CEnR methods have proven successful in recruiting marginalized populations into traditional clinical trials [62] .
Moreover, community members may bring novel perspectives to questions of research design and recruitment; they may raise concerns or suggest useful strategies that may be unfamiliar to researchers [45] . Indeed, in early HIV trials, not only was CEnR essential to obtaining the cooperation of the participant community, but some community members suggested improvements to the statistical analysis of the data [63] . In other cases, the scientific expertise may be largely qualitative. For example, whereas researchers often focus on 'objective' outcomes of studies, mental health consumers may encourage a focus on subjective outcomes such as a sense of well being and empowerment or of sadness and hopelessness.
CEnR may also serve to foster trust in science and to improve institutional public relations. Although trust and trustworthiness are to be valued for their own sake, they are also prerequisites to any successful research enterprise [45] .
Further, compliance with international policies requires at least some degree of CEnR. For example, 45 Code of Federal Regulations, part 46 (the US 'common rule') and European guidelines for good clinical practice require IRBs and IECs to have at least one member who is a nonscientist and unaffiliated with the institution [20] . National Institutes of Health requires all Clinical and Translational Science Award programs to have a community engagement program. Finally, in certain kinds of research, such as research in emergency medicine when informed consent cannot be obtained (e.g., from unconscious patients), US regulations require investigators to consult with communities [64] .
Caveats
As Emanuel et al. [65] note, to be ethical, research must be scientifically valid [66] . Invalid research benefits no one and wastes resources. CEnR must be conducted in ways that do not compromise the quality of science.
Although CEnR can improve recruitment, retention, and the quality of participation, it can also compromise the quality of science if done poorly [67] .
What are characteristics of successful community engagement?
The quality of a CEnR process depends in part upon the traits that the researchers and community members bring to the encounter. Some of the traits that panelists (engaged researchers and community members) considered ideal are as follows:
(1) Listen and learn (2) Ask questions (3) Educate and share their expertise (e.g., about science or community concerns and priorities) (4) Be flexible and creative (5) Demonstrate empathy, courtesy, and cultural sensitivity (6) Be diverse in their backgrounds and thinking While the panel first attempted to identify separately the ideal traits of researchers and community members, it became apparent that the ideal traits are shared, although the specific kinds of expertise that they provide will differ.
Although not all forms of CEnR involve including community members as members of the research team (co-investigators), this would be considered the most robust and also most complex form of CEnR. A group of mental health consumer researchers have identified a list of requirements for appropriate involvement of consumers on the research team: payment for work; equal treatment; involvement in all stages of research; acknowledgement of power differentials; regular feedback on their work; safe work environment, including emotional support; and sufficient training [68] .
Successful CEnR requires the ability to translate the community's values and research priorities to the audience of funding agencies and grant reviewers. This can be challenging when researchers and community members have different priorities and expectations [69 ] . In these cases, mediation skills (listening, paraphrasing, seeking compromises, etc.) can be beneficial [70] .
The success of CEnR in research should be measured in terms of all the potential benefits of CEnR identified above, including enhancing relationships with community members and facilitating high-quality research.
Successful CEnR takes time to develop. Initially, it may be difficult to recruit diverse community members to engage researchers; failure to do so may inappropriately empower one or a few individuals to set the agenda for a community. It may take time for researchers to adapt their frame of mind to appreciate the different values and the different kind of expertise that community members may bring to a project, just as it may take time for community members to understand the rules of science and research funding, which set limits to the accommodations that can be made within a research protocol. Further, when community members are integrated into the research team, they may, ironically, lose their ability to represent accurately the views of the community; community advisory boards may retain a significant role even in robust forms of CEnR.
What is required to foster communityengaged research?
Among the many resources needed to sustain CEnR, we believe two deserve particular attention: the need for training and funding. Successful CEnR requires training for community members to increase knowledge of the research process and of basic human participant protections, as well as training of researchers on strategies for respectful engagement of communities [69 ,71,72 ,73] . However, too few opportunities for such training exist, especially at the local level.
Although some forms of CEnR (such as exit interviews on participant satisfaction) are very affordable and low burden, other more robust forms of CEnR require budgetary support. Expenses may include the following: hiring diverse staff, translating documents, disseminating results to the community, and tracking hard-to-reach participants [11] . The biggest funding challenge is typically faced at the conclusion of a particular project when bridge funding is required to sustain community-research partnerships [74] .
Conclusion
Researchers frequently equate CEnR with communitybased participatory research, which can be highly beneficial for researchers, science, and communities, but can also require significant training, resources, and commitment. Researchers would do well to recognize there are many forms of CEnR, including some that are relatively low burden, and that some forms of CEnR can enrich virtually any research program involving human participants.
